at a hiatchery and seeing a 4 lb. trout whichl had swallowed the back sinew of a horse, part of whiclh was sticking out of the fish's mouth, part was in the fish, and part of it protruded from the anus in filament. It was as thick as his wrist, and he said to the mian who blad charge of the fish, " Wlhy don't you kill that thinr) " He said, Wlhen we are feeding them on horse-flesh they often get hold of the back sinew, and it takes about three weeks to digest." He believed if they could only discover what that pepsine was, it would be a very good thing. Messrs. Brady and Martin had told him that so far as they could make out it wNas alkaline pepsine. At any rate, it seemed to hlim it must 1)e a very remarkable pepsine to digest the back sinew of a horse. In conclusion he w\vas very grateful to them for the kind way they had received his l)aper. He hlad almost retired from practice, and he found it rmost refreslling to go back to his work and bring some of lhis results before younger and freslher minds. Some Tropical Diseases and the Remedies required for their Treatment and Prophylaxis.
ATotes onl a Demonstrationl.
B! JAMES CANTLIE, F.R.C.S.
THE subject I bring before you is one that deals with our everadvancing knowledge of pathology, and especially with the branch of mlledicine which, for want of a better naniie, we term " Tropical." For the past twenty-five years bacteria have well-nigh usurped the attention of investigators, but at the present timiie and for somne timie Jto come the protozoa and the diseases they cause in inen and animllals deimiand, and will continue to demand, a foremiiost place in pathological research. I amn to show you a few lantern slides, not with the idea of discoursinig upon Tropical diseases and parasites which you are no doubt already familiar with by the publications in medical journals, but I show them-l really as a help to understand the difficulties which arise in dealing with the destruction of the protozoal parasites which constitute so large an elemient in the etiology of disease in warmri climates.
The first group of parasites I bring to your notice is that of mnalaria. The parasite occupies the red blood corpuscle, it is safely ensconced there, and were it content to remain as an intracorpuscular entity the drug that has proved fatal to its existence quinine-would, so far as we know, be inert. It is only when, for purposes of the continuance of its species, the parasite bursts froni its corpuscular environm-ent and its spherules lie naked in the blood-strealn, that quinine is effective. The escape of the parasite from its corpuscle is synchronous with the febrile attack characterised by cold, hot, and sweating phases, and it is the knowledge that the febrile development and the escape of the parasite into the blood plasma are related that determines when the drug may be given with greatest benefit. When quinine is given as a prophylactic, a question arises how often should the dose be administered. To give it daily is by some regarded as detrimental to the blood itself, and by others the persistent administration is held to produce a tolerance of the drug which weakens its power as a protozoacide. A scientific basis for administration is vouchsafed to us, however, by the fact that quinine in a full dose continues to circulate in the blood for three days after being taken, and therefore, if, say, 15 gr. of quinine are taken every fourth day, we have a prophylactic measure at once safe and rational. Quinine, however, is limited in its power of attacking the malaria parasite. In early infections only are its benefits markedly apparent, but when chronic or latent malaria supervenes its potency is doubtful. The reason for this is evident from the fact that the cycle of life of the parasite chaiiges. The asexual reproduction which proceeds within the human being would not serve for the continuance of the species of the parasite indefinitely; this is provided for by a true sexual cycle which necessitates an extra-corporeal life in an alternative host which we know to be the mosquito. The preparation for this sexual cycle is attended by alterations in the parasite itself and in the corpuscle which envelopes it. In this phase of the parasite's life quinine has but feeble powers, and its administration is attended by disappointment. The question then comiies, can quinine be supplemented by any other drug or drugs at our command? It was the custom of our immediate predecessors in the practice of medicine to affect lengthy prescriptions in the treatment of almost all diseases; it is the prevailing custom of to-day, however, to withhold drugs in the treatment of disease, or, when given, to prescribe one drug by itself. Of course, the practitioner of to-day thinks he is right and condemns the aggregation of drugs which characterised the pharmacy of our predecessors.
That we are right and that our predecessors were fools is no argument, and in fact will not stand the light being thrown upon the treatment of disease by the pathology of the past year or two. In England the old ague powders were composed of quinine, arsenic, and opium, and the exhibition of the powders was invariably preceded by a dose of caloinel.
It is extraordinary how frequently caloimel is " required " as a Cantlie: Tropical Diseases and Renmedies preliminary to the use of specific or empiric medicines. Is the use confined to unloading the liver, cleaning the tongue, &c., or is the good it does more of a parasiticide order? I believe the latter, and in the treatment of malaria we find quinine, arsenic, opium and mercury combined in the remnedy for chronic malaria. Malaria has disappeared from England, and we say, perhaps quite correctly, that the disappearance of malaria in England was due to the country being efficiently drained and the swamiips where m-losquitoes bred done away with. We ascribe nothing to the use of drugs, yet in the Tropics quinine is advocated as one mneans of preventing and exterminating malaria. Quinine in this respect is, however, a failure for several reasons: one reason may be because it is improperly given; that is, it is administered as a rule by itself. In England i-malaria was got rid of whilst it was the custom to combine quinine, arsenic, opium, and mercury, and although we cannot say it was because of this comnbination, yet did it disappear coincidently with the exhibition of this coibination. This is no doubt a defective argumiient, but I would urge the advisability of a return to the custom of prescribing quinine with the adjuncts found by experience to be useful. I would cite the comupound known as Warburg's tincture as an exaimple of the benefits accruing to polypharmacy. As to the potency of this mixture I am convinced, as to its superiority to plain quinine in malaria of long standing I am positive, and I believe its efficacy is due to the accessories to quinine which it contains. The learned President of this Society informiis me that Warburg's tincture, without the quinine it contains, was used, under another name of course, in the time of Mithridates as a reml-edy for fever, and that Warburg of Vienna inerely added quinine to the comiipound and baptized it " WarburgIs tincture." In the matter, therefore, of even so mnarked a specific as quinine for malaria, I believe it is by itself less potent than when comiibined with some such accessories as one finds in Warburg's tincture, or in the old ague powders we used in England.
The next parasite I would draw attention to is the filaria, a blood woriu whose presence is the cause of many conditions grouped together under the name filariasis. The parent worms becomne ensconced in the connective or lymphatic tissues of the body, and their progenv are to be found in the blood as small active worms. This parasite also requires an extra-corporeal existence in a miaosquito (Culex) for the continuance of its kind, and it was the study and recognition of this phenomenon by Sir Patrick Manson long before the mosquitoialaria theory was announced, and even before the malaria parasite was discovered, that foriied the basis of thought by which Sir Patrick conceived the iuiosquito-malaria theory. The study of this parasite in relation to its life-history and to the mosquito is one fraught with the deepest scientific interest. The variety of filaria known as the Filaria nocturna appears in the peripheral blood of man onlv at night; it comiies to the surface at the time the Culex mosquito in which it is to pass its extracorporeal cycle is about, namely, at night. It comes to the surface no doubt in order that it may reach the mosquito's stomllach when the insect bites man and draws blood. Can we assume that an emibrvonic worm, with its tissues differentiated but to a small degree above the level of a mass of protoplasm, has the intelligence to know that by coming to the skin it can reach the mosquito's stomlach, or is it the imiosquito that has the super-intelligence to bite iman at a tiiue when the worimi is in the peripheral blood ? The worm, however, is not necessary for the existence of the mosquito, but vice versa. We must therefore assuimie that the intelligence is with the worm, however it may astonish us and however it is to be explained. Such intelligence, however, is seen throughout Nature. The flowers which attract moths throw out their odours at night so that the moths settle on them and carry their pollen to impregnate other flowers; the flowers which butterflies, bees, &c., affect, expand during the day, so that these " day " insects may perforimi a like function. The owl is awake when the imiouse is about, the fox when his prey is asleep; the parasite in latent malaria seems buried in the tissues during winter months, but appears in spring in the peripheral blood when the mosquito becomes active. To ascribe these phenomena to chance is of course absurd. An extraordinary example of Nature's provision for the continuance of a species is shown in the case of a guinea-worm. The embryos I show on the screen gain access to the stomach of man, hence they proceed on attaining maturity usually to the lower extremities, where the female reaches the surface by causing a m-iinute aperture in the skin.
On water being applied to this aperture the parasite pours forth a milky fluid, which on examination is seen to contain many embryos. Why should the parasite affect the lower liniibs as a rule ? Because it is necessary that its embryo should reach water, and as in countries where the guinea-worm prevails the natives wade in water with bare feet, the feiiiale parent lies in wait until she finds a watery surrounding, when she sheds her young. But the femiiale guinea-wormii may reach any part of the huiman body, yet will it be found that it is always a part where she has a prospect of depositing her young in water. Thus in the case of the washerman the worm may affect the upper extremities, or in the case of the water-carrier it may. be in the back or shoulders, for the water-carrier in warm climates usually places the skin in which he carries water on his back or shoulder. These phenomena constitute one of the most interesting Nattire-lessons it is possible to conceive. The curative drug treatment of filaria and of guinea-worm has not yet been discovered; we do not know how to destroy the parent wormu by internal remedies. That such treatment is not possible I do not believe. We know that quinine destroys the malaria parasite, that the spirochaete of syphilis yields to mercury, and Plimmer has shown that antimony in animals destroys the trypanosome. The trypanosonme parasite is at the present moment occupying close attention, owing to the fact that it is the cause of sleeping sickness. I show you several trypanosomes on the screen, but I cannot delay to analyse or differentiate them. I only wish to draw attention to the treatment of trypanosomiasis-in other words, to the destruction of the parasite. Atoxyl, itself a compound of drugs, has gained considerable reputation in sleeping sickness. By its use the trypanosomes disappear from the blood, but only for a time; many of the aniline dyes have a similar action, showing that in these drugs a certain parasiticide action obtains, but that an evident tolerance of the drug declares itself, and the parasite reappears in consequence. Many metallic substances have been tried, including mercury, arsenic, copper, &c. Arsenic seemed the most potent, and in the form of atoxyl has had partial success. Mercury, however, has been found a necessary adjunct, and some declare that by atoxyl the trypanosomes are driven forth from the blood, and then, by the subsequent exhibition of mercury, the parasites are destroyed. This implies a polypharmacy of definite import, and causes one to review all one's treatment by drugs, and to favour the compound mixtures of our predecessors. But Mr. Plimmer has recently found that in antimony we have a drug which is effective in destroying trypanosomes, at all events when tried experimentally in animals. Antimony has been a neglected drug for many a day; its success in times gone by has proved its undoing, for its efficacy in one or two diseases led to its adoption for many ailments, and it thereby fell into disrepute. Now it would seem that antimony is again to assert itself, and we may, we hope, soon hear that the drug is to be successful in killing the trypanosomes of man.
A study of the protozoa, and of the relation of disease in domestic and other animals to those of man, is leading us into a peculiar channel of thought. The mosquito is to be exterminated to free us from malaria; the rat is to be similarly dealt with, because by its fleas it infects man with plague; the crocodile, according to Koch, ought to be destroyed, as it is the extra-corporeal host of the trypanosome of sleeping sickness, and so forth. Because the dog gave man hydrophobia we did not find it necessary to destroy the canine species, but only to muzzle him for a time, whereby not only has hydrophobia disappeared from man in these islands, but also rabies from the dog. It has not been found necessary to destroy the horse to rid us of glanders, nor the pig to free us of trichina. So it may be possible, by other methods than by the extermination of whole species of animals, to find means of holding disease in check more in keeping with Nature's plan of created beings.
DISCUSSION.
Professor CUSHNY said he would like to congratulate Dr. Cantlie on the exceedingly interesting paper he had read, and also to congratulate the medical profession generally on the fact that in tropical diseases animal parasites were found to play so large a part, for they seemed to be much more susceptible to the action of drugs than the bacteria. He thought it might perhaps interest the members of the Society if he told them how they came to use antimony. A sub-committee of the Royal Society had been working on the therapeutics of trypanosomiasis for about a year, Mr. Plimmer and Dr. Thompson carrying out the experiments, while his role had been to advise on the pharmacological aspects. They had tried a number of lines such as quinoline and dichlorbenzidine bodies without success, and later numerous arsenic compounds such as atoxyl, which undoubtedly had a beneficial action. Thinking over the matter from the pharmacological side, they thought they would try antimony as the nearest element to arsenic, except phosphorus, which, of course, was impossible. Their difficulty was in what form it was to be given, as it was so irritant that it was used as a pustulant and emetic in former times, and it did not therefore seem possible to use the ordinary preparation. He therefore made a compound of antimony and glycine in the hope that it would be less irritant. At the first injection of this body the parasites became reduced in number, and on making a stronger solution it was found they disappeared altogether in the course of about two hours. About that time he was called away from London, the supply ran out, and Mr. Plimmer and Dr. Thompson had to get some other compound of antimony. They tried tartar emetic, and they found that just as good, or better. At first they found the rats died, and so they used the sodium salt: As a matter of fact, it was now believed they died from the excessive destruction of the parasites. The method now was to give three or four small doses of tartar emetic, or its sodium analogue, in order to lessen the excessive destruction of the parasites, and the results had been extremely satisfactory. From the arsenic compounds they found not more than 5 per cent. of the rats really survived, as the parasites recurred in the others in the course of a fortnight. After a fresh dose they again disappeared, to come back in a week or so. About 95 per cent. died 2'i when atoxyl was used; but since antimony had been used he believed that out of the last twenty-five rats that had been treated twenty-three had no recurrence, so that the prospects were exceedingly good, and he believed the treatment might prove of value in the case of sleeping sickness. He did not know whether Dr. Cantlie could be persuaded to give them any information with regard to men under treatment. If antimony proved to be of value, as they hoped it would, it was on the whole rather an achievement for purely experimental work.
Mr. MABEN proposed a vote of thanks to Mr. Cantlie for his paper. Though he could not discuss the subject of the paper, he wished to refer to the possibility of immunizing following the repeated administration of quinine. An instance had come within his own knowledge where a lady, somewhat advanced in pregnancy, had for two months suffered from very severe headaches, which nothing would relieve but hypodermic injections of morphia. The result was to render the boy who was subsequently born practically immune to the effects of morphia. The boy was also born with nystagmus, which was still very evident when he was labouring under excitement, his eyes oscillating with great rapidity.
Dr. J. GRAY DUNCANSON seconded the proposition, and said it was very important to hear questions concerning malaria treated by a man who knew something about them. Nowadays people travelled abroad more than they used to, and one saw a great many cases in this country. It was therefore important that they should know how to treat such patients as might come under their notice. Quinine in certain chronic cases seemed to lose its effect after a time, and then a combination of quinine and arsenic appeared to be most beneficial. He begged to ask Dr. Cantlie if he had ever found quinine to cause haemoglobinuria as stated by some writers. The speaker could not believe that such took place, and instanced a very severe case of htumoglobinuria which occurred in a man wlho had not taken 60 gr. of quinine in the whole of his lifetime. Mr. CANTLIE, in replying, said be was very much obliged to them for the way in which they had listened to hiis crude remarks, which had been put together very hastily. He had not said all he wanted to, and one of the things he wanted to say was that a change of drugs, as well as a change of foods, was most important in connection with the treatment of disease. He found that if patients suffering from any form of intestinal flux, especially in such a disease as sprue, were fed solely upon milk, after a time the milk lost its beneficial effects, and if a diet of meat only were tried, it also lost its effect. But if they gave meat one day and milk for, say, two or three days, the result was very beneficial. He had several people under treatment whio had a milk diet one day in the week and the other days they kept to meat, with marked benefit. The only explanation of this seemed to be that suggested to Mr. Cantlie by Sir Lauder Brunton, namely, that the pathological germs in the intestine could in time become accustomed to and succeed in growing in any medium. Wlhen milk alone was given, the germs at first partially succumbed, but after a time they became accustomed to their environment and recovered and multiplied.
Thie same took place when a change was made to a pure meat diet. By the alternate use of chlanged diets the disease germs would in time become extinct.
